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© Aircraft brake. 



@ An actuator mechanism for a braking system 
employing multiple disc brakes to insure an air gap 
between the pressure plate of the brake stack and 
the piston head (53) of a piston (50). The piston (50) 
is mounted in a cylindrical housing (28) with an end 
wall to which a rod (60) is secured. The rod (60) 
extends into the piston (50) and has a hardened ball 
(61) on its end for engagement by a deformable 
sleeve (65). The deformable sleeve (65) is con- 
nected to an outer cylindrical tube (63) for move- 
ment therewith. Such outer tube (63) has a flange 
(64) on one end that slidably engages the cylindrical 



wall of the piston (50) and a ring (60) on the other 
end that is adapted to engage an annular spring 
retainer member (70) slidably mounted on the outer 
tube (63). The piston (50) has an inwardly extending 
annular abutment (75) that engages the retainer 
member (70) with a coil spring (72) encircling the 
outer tube (63) having one end engaging the flange 
(64) and the other end engaging the retainer mem- 
ber (70) to provide widely spaced footprints for the 
spring. Such spring biases the piston (50) after a 
braking action to re-establish the air gap. 
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BACKGROUND OF THE INVENTION 

This invention relates to a friction aircraft brak- 
ing system and more particularly to a new and 
improved automatic brake adjuster for use in mul- 
tiple actuator for an aircraft wheel and brake as- 
sembly. 

During the braking of an aircraft, a plurality of 

alternately splined stator and rotor discs are 
brought into sliding frictional engagement with each 
other to define a brake stack which generates con- 
siderable heat within the braking elements and the 
supporting structure. The stator and rotor discs, 
which can be made of metal or carbon, can with- 
stand the high heat build-up in such brakes, how- 
ever, in the case of the brake actuating mechanism 
and the associated brake adjuster, which are much 
more heat sensitive, it is important to minimize 
their direct contact with the brake stack except for 
the time that actuation occurs. In this regard it is 
important to provide within the brake adjuster a 
mechanism to insure retraction of the brake actuat- 
ing mechanism after each release regardless of the 
compensations that occur after the repeated brake 
applications. 

The present invention recognizes the need to 
enhance performance under repeated application 
and use of the aircraft brake adjuster/retractor com- 
ponents because wear and degration occurs within 
the components. Most brake adjuster/retractor 
mechanisms use helical coil springs to retract the 
actuation system, introducing high loads which in- 
herently produce a high side load component. This 
side load is normally reacted by other components 
in the adjuster assembly and can cause wear on 
the dynamic surfaces which can degrade the sur- 
face conditions of the components and in some 
cases cause a premature brake removal from ser- 
vice. The present invention provides a new and 
improved aircraft brake adjuster/retractor mecha- 
nism by providing spaced reaction surfaces to 
minimize the effect of side loading. 

SUMMARY OF THE INVENTION 

The present invention contemplates a brake 
actuator mechanism for use in a multiple-disc 
brake system with an automatic brake adjuster to 
insure an air gap between the pressure plate and 
the piston head of a piston. The piston is slidably 
mounted in the bore of a cylindrical housing with a 
pressure source operative to move the piston lin- 
early within the cylindrical housing and position the 
piston head against the pressure plate and a brake 
stack to effect a brake application. The movable 
piston has a radially inwardly extending abutment 
that abuttingly engages a spring retainer member 
to insure a wide footprint for the transfer of side 



loadings. A spring is retained between the retainer 
member and a flanged portion of a first tube mem- 
ber that bias the piston rearwardly to establish the 
air gap. The first tube is connected to one end of a 
5 rod via a deformable tube wherein the rod has its 
other end connected to the cylindrical housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 Fig. 1 is a schematic cross-sectional view of an 
aircraft wheel and brake assembly showing a 
piston-housing with brake adjuster/reactor 
mechanism; 

Fig. 2 is an enlarged cross-sectional view of a 
75 piston assembly with brake adjuster/retractor 
mechanism; 

Fig. 3 is a cross-sectional view of a piston 
assembly with brake adjuster/retractor mecha- 
nism under a brake application condition where 

20 there has been some wear; 

Fig. 4 is a cross-sectional view of a piston 
assembly with brake adjuster/retractor mecha- 
nism similar to that shown in Fig. 3 but with the 
piston head extended axially outwardly a greater 

25 distance to illustrate wear and take up within the 
brake adjuster due to brake disc wear; 
Fig. 5 is a cross-sectional view of a piston 
assembly with a modification of the brake 
adjuster/retractor mechanism. 

DETAILED DESCRIPTION 

Referring to the drawings, wherein like refer- 
ence numerals designate like or corresponding 

35 parts throughout the several views, there is shown 
in Fig. 1 a friction brake mechanism 10 for use with 
a cylindrical wheel 11 having matching annular 
wheel sections 12 and 13. Each of the wheel sec- 
tions 12 and 13 has a tire flange or rim member 14 

40 and 15, web member 16 and 17, and hub members 
18 and 19. The wheel sections 12 and 13 are 
fastened together by suitable bolts disposed in 
aligned bores within web members 16 and 17 to 
form an integral unit herewith. 

45 The hub members 18 and 19 are supported for 
rotation on suitable bearings, which are mounted 
on a nonrotatable axle member or axle means 23 
having a central axis. Mounted on axle member 23 
is a carrier 25, which carrier 25 has an inner hub or 

50 rim portion 26, a radially extending flange portion 
27 and a plurality of circumferential cylinders or 
cylinder housings 28. Such carrier 25 is also re- 
ferred to as a piston housing or a piston support 
member. Flange 27 of the carrier 25 has a plurality 

55 of circumferentially spaced bores 30 for securing 
such flange to an annular hub 31 of a cylindrical 
torque tube member or torque tube 32, which 
torque tube member 32 has an annular and radially 
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outwardly extending reaction plate or reaction 
member 33. The reaction plate 33 may be made 
integral with the torque tube member 32 or may be 
made as a separate annular piece and suitably 
connected to the torque tube or torque tube mem- 
ber 32. 

Torque tube 32 has a plurality of circumferen- 
tially spaced splines or spline members 35 which 
are axially extending. Wheel section 12 has a plu- 
rality of circumferentially spaced ribs 37 adjacent 
to its inner peripheral surface, which are secured 
thereto to provide an integral type rib for the brake 
assembly. 

Spline members or splines 35 support an ax- 
ially nonrotatable pressure plate or end disc 38 and 
inner nonrotatable discs or stator discs 39, 40, and 
41. All of such discs 38, 39, 40 and 41 have slotted 
openings at circumferentially spaced locations on 
their inner periphery for captive engagement by the 
spline members 35 as is old and well known in the 
art. Such discs 38, 39, 40, and 41 constitute the 
staters for friction brake 10. An annular disc or 
annular braking element 42 is suitably connected to 
the reaction plate 33 and acts in concert with the 
stator discs 38, 39, 40 and 41 . 

A plurality of axially spaced discs 44, 45, 46 
and 47 interspaced or interleaved between the sta- 
tor discs 38 through 42, have a plurality of circum- 
ferentially spaced openings along their outer pe- 
riphery for engagement by the corresponding ribs 
37 as is old and well known in the art thereby 
forming the rotor discs for the friction brake 10. All 
of the stator discs 38 through 42 and rotor discs 
(44 through 47) may be made from a suitable 
brake material such as metal, steel, carbon or other 
wear-resistant material for withstanding high tem- 
peratures and providing a heat sink. The number of 
discs may be varied as is necessary for the ap- 
plication involved. The respective stator discs and 
rotor discs that have the circumferentially spaced 
openings on the inner and outer periphery may 
accommodate reinforcing inserts to provide rein- 
forcement to the walls of such slotted openings and 
to enhance the life of such slots. Such reinforcing 
inserts are also referred to as drive clips. 

The actuating mechanism for the brake in- 
cludes the carrier or piston housing 25 which con- 
tains the circumferentially spaced cylinder hous- 
ings 28, which as shown in Fig. 1 is integral with 
the flange 27 and rim portion or hub 26. As seen in 
Fig. 1, cylinder housing 28 has a bore 20 which 
receives a piston cylinder 29 which as shown in 
Figs. 2 and 3 is threaded on its outer surface as at 
49 for convenience of assembling into the cylin- 
drical housing 28 to create a pressure chamber 21 
that is suitably connected via conduits to a pres- 
sure source. Only one piston cylinder 29 will be 
described. The cylinder 29 has an end plate or wall 



34 and a cylindrical or tubular member 34' with a 
piston 50 slidably mounted therein. The one outer 
end of piston 50 is recessed to receive a packing 
51 which slidingly engages the interior wall of the 

5 tubular member 34'. The end portion of piston 50 
cooperates with the interior end wall surface of end 
wall 34 to define a piston chamber 24 which can be 
pressurized via bores 22 in the end wall 34 that 
communicate with the pressure chamber 21 (Fig. 

10 1) and a suitable pressure source to actuate piston 
50 for a purpose to be described. 

The other end of piston 50 has a piston head 
53 suitably connected thereto as by a retainer ring 
54. Suitably secured to the end wall 34 of cylinder 

75 or piston cylinder 29 is one end of a longitudinally 
extending rod 60, which rod 60 extends into the 
interior of piston 50 through a bore in the one outer 
end portion of piston 50. The other end of rod 60 
has a hardened ball 61 secured thereto as by a nut 

20 62. A tubular member or guide spring retainer 63, 
of cylindrical configuration, has an outwardly pro- 
jecting rib or flange 64 on one end and overlies rod 
60. Positioned between tubular member 63 and rod 
60 is a deformable tube 65 having one of its end 

25 portions 66 suitably flared for engagement with the 
one end 67 of tubular member 63. The hardened 
ball 61 is frictionally received by the interior bore 
68 of the deformable tube 65. The other end 55 of 
tubular member or guide spring retainer 63 has an 

30 outer circumferentially extending groove to receive 
a ring 69. Abutting ring 69 is an annular spring 
retainer member 70 with an outwardly disposed 
frusto-conical surface 71. A helical coil spring 72 
encompasses the tubular member 63, having one 

35 end abutting spring retainer member 70 and having 
the other end abutting flange 64 of tubular member 
63. Thus spring 72 keeps the spring retainer mem- 
ber 70 biased against ring 69 which is fixed in 
tubular member 63. The interior wall surface of 

40 piston 50 has a flanged portion 74 with a conical 
tapered surface 75 that is frusto-conical in configu- 
ration as depicted by Fig. 2 and 3 that is in 
abutting contact with the frusto-conical surface 71 
of retainer member 70. 

45 In the normal non-actuated condition of the 
brake assembly, the piston 50 is in a withdrawn 
condition as illustrated in Figs. 1 and 2 with an air 
gap 76 existing between the pressure plate 38 and 
piston head 53. To effect an actuation of the 

50 brakes, the pilot of the aircraft actuates suitable 
controls which directs pressurized fluids via a suit- 
able conduit to pressure chamber 21 and piston 
chamber 24. When the piston 50 has moved a 
distance equal to the air gap 76, the flanged por- 

55 tion 74 of piston 50 will compress spring 72 slightly 
via movement of spring retainer member 70. The 

forwanjly disposed wall portion 77 of piston 50 will 

abut the other end 55 of tubular member 63. Fur- 
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ther pressurization of chamber 21 and piston 
chamber 24 will move the piston 50, piston head 
53 along with tubular member 63 and deformable 
tube 65 therewith towards the pressure plate 38 to 
inlergage and compress the rotor and stator discs 
between the pressure plate 38 and the reaction 
plate 33 to effect a braking action. Upon release of 
the pressurized fluids in chamber 21 and piston 
chamber 24, coil spring 72 acts on spring retainer 
member 70 to return the piston 50 via the intercon- 
nection of retainer member 70 and flanged portion 
74 of piston 50 to a position as illustrated in Fig. 2 
where the initial air gap 76 is reestablished. After 
repeated applications of the piston 50 and its re- 
lated parts on the pressure plate 38 and the other 
interleaved brake discs, the brake discs will wear 
and then require that the piston 50 and the piston 
head 53 to travel further to apply the brake discs 
against each other and against the reaction plate 
33. To connpensate for this wear, the piston and 
piston head 53 in Fig. 2 shows the ball 61 on rod 
60 as substantially adjacent to the piston head 53 
while Fig. 3 shows the ball 61 as having traveled a 
sufficient distance within the deformable tube 65 
which allows the piston 50 to move outwardly on 
rod 60 a sufficient distance to compensate for the 
wear of the stator and rotor discs. Further wear of 
the brake discs would allow the piston and the 
piston head 53 to move a little farther than that 
shown in Fig. 3 wherein the hardened ball 61 would 
deform tube 65 slightly more than that shown, 
which action allows tubular member 63 and its 
accompanying deformable sleeve 65 to move right- 
ward as seen in Fig. 3. Fig. 4 illustrates the con- 
dition of considerable wear. This action of the de- 
formable sleeve 65 along with ball 61 within the 
piston is a wear adjuster means. During this action 
the respective mating frusto-conical surfaces 71 
and 75 of the spring retainer member 70 and the 
flanged portion 74 of piston 70 interact from the 
force of the helical coil spring to cooperate with the 
flanged portion 64 so that the side load does not 
cause misalignment and wear on any surrounding 
components particularly on the rod 60. The spring 
as captured between the flange 64 of tubular mem- 
ber 63 and the retainer 70 is unique in that the side 
load is reacted by the widely spaced footprint or 
reaction surfaces of the frusto-conical surfaces 71 
and 75 and the flange 64 so that the resulting 
sideward forces from the loaded spring are as 
small as possible. The reduced side forces de- 
crease the amount of wear on the surrounding 
components and the spring as located eliminates 
sideward forces on the other components such as 
the rod 60 eliminating wear thereon and degrada- 
tion particularly where the piston must travel an 

excessive distance due to considerable brake wear. 



A modification of the invention of Fig. 2 is 
shown in Fig. 5 wherein like parts are numbered 
alike. There is shown in Fig. 5 piston cylinder 29' 
having an end wall 34 and a cylindrical or tubular 

5 member 34' with piston 50 slidably mounted there- 
in. The one outer end of piston 50 is recessed to 
receive packing 51. The end portion of the piston 
50 cooperates with the end wall surface of end wall 
34 to define a piston chamber as in the first em- 

10 bodiment, which upon pressurization actuates the 
piston 50. Such piston 50 has piston head 53, 
retainer ring 54, rod 60, hardened ball 61 and 
deformable tube 65 as in the first described em- 
bodiment. A spring capsule 80 is employed in this 

75 embodiment having a generally cylindrical body 81 
which has slots therein to lighten the weight of 
such body. The one end of cylindrical body 81 has 
an inwardly extending flanged portion 82 and a 
cylindrical portion 83 which portion 83 is suitably 

20 connected to the deformable tube 65 as by a collar 
79 on tube 65. The. other end 84 of cylindrical body 
81 has an annular recess to receive a ring 86 
which engages a flanged portion 87 of a tubular 
member 88 whose end portion is in abutting con- 

25 tact with the wall portion 77 of piston 50. The 
flanged portion 87 of tubular member 88 is cap- 
tively engaged by spring 72 (as disclosed in the 
prior embodiment) and ring 86. In this instance the 
tubular member 88 provides a wide footprint for the 

30 spring 72 in cooperation with the flanged portion 82 
so that the side loading does not cause misalign- 
ment and wear on the surrounding components 
particularly the central pin or rod 60. This embodi- 
ment operates to adjust for wear of the brake stack 

35 in the same manner as the first described embodi- 
ment. 

It will be apparent that although a specific 
embodiment and a certain modification of the in- 
vention has been described in detail, the invention 
40 is not limited to the specifically illustrated and 
described construction since variations may be 
made without departing from the principles of the 
invention. 

45 Claims 

1. In a brake system having a plurality of friction 
discs located between a pressure plate and a 
reaction plate; an actuating mechanism oper- 

50 ative for moving said pressure plate toward 
said friction discs and said reaction plate; said 
actuating mechanism having at least one cylin- 
drical housing with an end wall and a cylin- 
drical member defining a bore therein; a piston 

55 means slidably mounted in said bore; said 

piston means having a cylindrical body with an 

annular abutment extending radially inwardly; 

said end wall and one end of said piston 
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means are cooperative to define a chamber for 
connection to a source of pressurized fluid; 
said piston means having a second end con- 
nected to a piston head for engagement with 
said pressure plate; a rod having one end 5 
secured to said end wall and extending 
through said piston means into said bore; said 
rod having a ball secured onto the other end of 
said rod; a first tube having a first end portion, 
a second end portion and a flange adjacent io 
said second end portion; an annular spring 
retainer member slidably mounted on said first 
tube adjacent to said one end; a ring secured 
to said first tube between said spring retainer 
member and said first end portion to limit the is 
movement of said retainer member toward said 
one end portion; a second tube mounted be- 
tween said rod and said first tube and concen- 
tric to said first tube; said second tube being 
deformable, said second tube having a first 20 
flared end portion operative to interconnect 
said second tube to said second end portion of 
said first tube; said second tube having a first 
diameter section, a second diameter section, 
and a tapered section interconnecting said first 25 
diameter section to said second diameter sec- 
tion and frictionally engaging said ball on said 
rod to interconnect said rod to said first and 
said second tubes to establish the size of said 
chamber and to establish an air gap between 30 
said piston head and said pressure plate upon 
termination of the application of fluid pressure 
to said chamber; said second diameter is less 
in dimension than the diameter of said first 
diameter section; and a spring concentrically 35 
positioned on said first tube having one end 
engaging said retainer member and the other 
end engaging said flange on said first tube to 
bias said retainer member into contact with 
said ring and to bias said retainer member Into 40 
contact with said annular abutment on said 
piston means to provide widely spaced foot- 
prints to eliminate misalignment. 

In a brake system as set forth in claim 1 45 
wherein said retainer member has a tapered 
outer shoulder, said annular abutment has a 
tapered shoulder that contacts said tapered 
outer shoulder on said retainer member defin- 
ing frustoconical mating surfaces to minimize so 
cocking of said spring. 

In a brake system as set forth in claim 1 or 2 
wherein said first end portion of said first tube 
is spaced from said one end wall of said piston 55 
when said pressure chamber is in a non-pres- 
surized condition. 



4. In a brake system having a plurality of friction 
discs located between a pressure plate and a 
reaction plate; an actuating mechanism oper- 
ative for moving said pressure plate toward 
said friction discs and said reaction plate; said 
actuating mechanism having at least one cylin- 
drical housing with an end wall and a cylin- 
drical member defining a bore therein; a piston 
means slidably mounted in said bore; said 
piston means having a cylindrical body; said 
end wall and one end of said piston means are 
cooperative to define a pressure chamber for 
connection to a source of pressurized fluid; 
said piston means having a second end con- 
nected to a piston head for engagement with 
said pressure plate; a rod having one end 
secured to said end wall and extending 
through said piston means into said bore; said 
rod having a ball secured onto the other end of 
said rod; a first tube having a first end portion 
and a second end portion with a radially in- 
wardly extending portion; a tubular member; 
slidably mounted within said first tube adjacent 
to said one end; a ring secured to said first 
end portion of said first tube to limit the move- 
ment of said tubular member toward said one 
end portion; a deformable tube mounted be- 
tween said rod and said first tube and concen- 
tric to said first tube; said deformable tube 
having a first flared end portion operative to 
connect said rod to said radially inwardly ex- 
tending portion of said first tube; said defor- 
mable tube having a first portion frictionally 
engaging said ball on said rod to interconnect 
said rod to said first tube to establish the size 
of said chamber and to establish an air gap 
between said piston head and said pressure 
plate upon termination of the application of 
fluid pressure to said chamber; and a spring 
concentrically positioned within said first tube 
having one end engaging said inwardly extend- 
ing portion of said first tube and the other end 
engaging said tubular member to bias said 
tubular member towards and into contact with 
said ring. 

5. In a brake system as set forth in claim 4 
wherein said tubular member is spaced radially 
outwardly from said pin and said deformable 
tube. 

6. In a brake system having a plurality of friction 
brake discs located between a pressure plate 
and a backing plate, an actuator mechanism 
for moving the pressure plate toward the back- 
ing plate, said actuator mechanism having a 
least one cylindrical housing with a bore there- 
in, said cylindrical housing having a rearwardly 
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disposed wall, a piston with a rearwardly dis- 
posed disc and a sleeve extending tlierefronn, 
said rearwardly disposed disc and said rear- 
wardly disposed wall of said housing operative 
lo define a pressure channber, said sleeve hav- 5 
ing a forwardly disposed end portion and a 
rearwardly disposed end portion, a piston head 
secured to said forwardly disposed end portion 
of said sleeve, a rod having one end secured 
to rearwardly disposed wall, said rod having jo 
secured to the other end a hardened ball, a 
deformable tube having one end frictionally 
engaged by said ball, an elongated tube nnem- 
ber having one end abutting a flared portion of 
said deformable tube and concentric thereto, J5 
said tube member having an annular outwardly 
extending abutnnent adjacent to said one end 
and slidably engaging the sleeve of said pis- 
ton, a ring is mounted on the other end of said 
tube member, an annular retainer member 20 
slidably mounted on the other end of said tube 
member, a ring is mounted on the other end of 
said tube member to limit the movement of 
said annular retainer member towards said oth- 
er end. said sleeve having an annular shoulder 25 
on its inner periphery on said rearwardly dis- 
posed end portion for engagement with said 
annular retainer member, and a helical spring 
mounted around said tube member having one 
end seating on said annular abutment of said 30 
tube member and having the other end biasing 
said retainer member into engagement with 
said annular shoulder on said sleeve to bias 
said piston away from said pressure plate to 
establish a gap between said pressure plate 35 
and said piston head while maintaining widely 
spaced footprints on said spring to prevent 
cocking thereof. 

7. In a brake system as set forth in claim 6 40 
wherein the other end of said deformable tube 
and said other end of said tube member is 
spaced from said rearwardly disposed disc of 
said piston in the non pressurized condition of 
said pressure chamber. 45 
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